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Germany-US Researchers Collaborate on 
Ferroelectric Ceramic Material to Improve Chip 
Capacity 

94WS0492A Frankfurt/Main FRANKIFURTER 
ZEITTUNG/BLICK DURCH DIE WIRTSCHAFT 

in German 9 Aug 94 p& 


[Article by P.W.: “The Storage Capacity of Chips Is to Be 
Increased Markedly”: “Aachen Scientists Researching 
Together With American Semiconductor Manufacturers”’] 


[Text] A new generation of semiconductor dynamic 
storage devices (DRAMs) will be able to store a billion bits 
on a single silicon chip. This corresponds approximately to 
the text capacity of 53,600 DIN A4 pages. Silicon oxyni- 
tride has been used thus far for charge storage in the 
conventional DRAM technology. However, the storage 
capacity of this material is so low that a relatively large 
chip surface is required for each cell capacitor 


This surface is an obstacle to further miniaturization. In 
the present DRAM generation this storage capacity 1s 
attained by means of expensive tricks like close holes or 
stacking on the chip. However, this solution is also 
becoming increasingly more difficult with increasing scales 
of integration. 


Professor Dr. Rainer Waser’s team at the Institute for 
Electrical Engineering Materials of RWTH [Rhine- 
Westphalian Institute of Technology] Aachen now wants 
to find alternatives for storage in a research alliance with 
the American Advanced Technology Materials company 
and the three leading semiconductor manufacturers: IBM, 
Texas Instruments and Micron Technology. Ceramic thin 
films of barium strontium titanate for making cell capac- 
itors are being investigated in Aachen for this purpose. 


his ferroelectric material has a one hundred times larger 
storage capacity than the conventional material does. The 
task of the German participants in the research project is 
to investigate whether barium strontium titanate is suit- 
able for the fast switching that occurs in DRAM operation. 


In addition, the films’ discharge behavior owing to residual 
current, as well as the long-term service life under strong 
electrical misloading of the only approximately 100- 
nanometer-thick barium strontium titanate capacitors, are 
to be tested in collaboration with Professor Kingon of 
North Carolina State University. The supposition is that 
the processes underlying these characteristics are clearly 
governed by defects in the crystal lattice of barium stron- 
tium titanate, as well as by the grain boundaries between 
the ceramic grains of the thin films. 


Additional studies of the Institute for Electrical Engi- 
neering Materials in the field of concentration of electro- 
ceramic thin films are concerned with semiconducting and 
ion-conducting films, as well as with grain boundaries. The 
interplay between the electronic behavior and chemical 
structure of the boundary between neighboring grains in a 
ceramic is to be studied here. 
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Because natural ceramics have too many unknown param- 
eters, an attempt ts to be made to simulate their electrical 
characteristics by making artificial boundaries and doping 
them by the incorporation of an impurity, and to analyze 
the relationships 


The researchers expect that, if this problem is solved 
successfully, the possibility of the numerical simulation of 
ceramic materials and devices will move a step closer. 
Complete numerical simulation is possible already today 
in many cases for silicon semiconductor chips, and is also 
being employed as a standard procedure. 


The diversity of the materials of electronic ceramics, their 
extremely complicated microstructure, the large number of 
different types of defects, as well as the frequent presence 
of several components in a single material are reasons for 
the markedly poorer understanding of ceramics as com- 
pared to semiconductors. 


There is in addition in ferroelectric ceramics a complex 
charge distribution—the so-called domain structure— 
which depends on the mechanical stress and the electrical 
preconditioning. However, according to Waser, the 
numerical simulation close to reality of electroceramic 
materials could decisively speed up the development of 
ceramic devices and replace the trial-and-error testing 
process still practiced today. 


UK: Molecular ‘Compass’ Developed to Detect 
New Catalysts 

94WS0464D Frankfurt/Main FRANKFURTER 
ZEITUNG/BLICK DURCH DIE WIRTSCHAFT 
in German 18 Jul 94 p 10 


[Article by nrb:“““Compass Needle’ in Complex Molecule”: 
“The Discovery Could Lead to New Catalysts’’] 


[Text] A type of molecular “compass” might show chem- 
ists the direction to look for new catalysts. Vernon Gibson 
from the University in Durham (England) has discovered 
that, for specific metallized compounds, one part of the 
molecule appears as a ‘‘needle”’ that points to another part 
of the molecule. This does not happen by chance. The 
needle always points in the direction of the part of the 
molecule with the weakest bond to the metal, reports the 
magazine NEW SCIENTIST (1994, No. 1931, p. 18). 


The discovery might help in finding new catalysts, for 
example, for the polymerization of plastics. Until now, 
scientists had to use trial and error. If it becomes possible 
to understand better the type of bonds in catalysts, the 
catalyst effect can be better predicted. 


Gibson is already working for the BP concern on new 
complex compounds to synthesize ethylene. This plastic is 
synthesized just like most others from the individual 
building blocks using metal complexes. These compounds 
are like a three-legged stool. One metal atom forms the 
“seat” and three different ligands form the legs. There is 
space at the top. Additional molecules can be bound there. 


In a molybdenum complex constructed in this manner, 
Gibson attached a fourth ligand in the shape of a rod. This 
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acetyl molecule is bound to the metal atom by way of its 
carbon triple bond. It aligns itself so that it points to that 
leg having the weakest bond to the metal. This has worked 
in two different complexes. 


According to his own claims, Gibson has also been able to 
find a complex in which the needle always points to the 
ligands with the tightest bond to the metal. This is also a 
molybdenum complex that contains a pentylide ligand as 
the needle. These pi return bonds are accompanied by an 
electron flow from the molybdenum atom to the ligand. 
The compass ligands can measure the change in the 
electron density on the metal. 


The researcher has now made predictions regarding the 
structure of new complex molecules in the Journal of the 
Chemical Society, Dalton Transactions (1994, p. 1607). 
He wants to produce and investigate these complexes. If 
Gibson’s theory holds in general, better understanding can 
be gained regarding how catalysts function. This could lead 
to development of more effective catalysts. 


AEROSPACE 


ESA Proposes Robot Satellite to Repair Comsats 
Directly in Orbit 

94WS0464A Frankfurt/Main FRANKFURTER 
ZEITUNG/BLICK DURCH DIE WIRTSCHAFT 

in German 15 Jul 94 p 8 


{Article by K.T.: “A Robot Satellite Could Repair Comsats 
Directly in Orbit”: “ESA is Studying Plans to Rescue 
Satellites/New technologies Would Also Be of Interest to 
Deep-Sea Operations”’] 


[Text] Although recently a number of satellites and othe: 
space vehicles have been directed to low-earth orbits and 
repaired there successfully, repairing satellites directly in 
geosynchronous orbit at about 35,800 kilometers from 
earth is still considered impossible. In the meantime, a few 
satellites—usually rendered useless because of mechanical 
defects—occupy valuable positions in this important orbit. 
These satellites include the Olympus, the Canadian Anik 
E2 with a stuck C-band antenna reflector, the German TV 
Sat | which has an unextended solar panel blocking the 
antenna system, and even Marecs-A that also has a stuck 
solar panel. 


If it were possible to send a technician up in a space suit, 
it is very probable that the obstructing mechanical parts 
could be moved into their correct positions. However, this 
is not yet possible. The American space shuttle, which the 
astronauts may leave briefly, does not come anywhere near 
these altitudes. 


A robot satellite constantly in orbit, on the other hand, 
would have the advantage that it could act relatively 
quickly and save an immensely expensive and still risky 
space shuttle mission for every repair. This is true even 
assuming sufficient propellant on board the malfunc- 
tioning satellite and if it were possible at all to bring it 
briefly to the space-shuttle orbit, repair it, replenish the 
propellant, and send it back to its original position again. 
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Consequently, there is only the thought of having a robot 
perform such work. This is the subject of a study done by 
the European Space Agency (ESA) in Noordwijk (‘Satellite 
Servicing in GEO by a Robotic Service Vehicle,” ESA 
BULLETIN No. 78, May 1994). 


Such a robot, called a Geostationary Service Vehicle 
(GSV), would be about the same size, and cost as much, as 
a telecommunications satellite. Because of the this, eco- 
nomics must take precedence during its development and 
use. 


The study proposes that the future GSV have a five-year 
life in space and handle at least 15 missions. Of these, there 
would be ten inspections, three mechanical repairs and two 
“wake-up calls” for temporarily dead satellites. This 
requires mobility. Controlled from the ground, the robot 
satellite would have to be capable of operating almost 
anywhere in the geosynchronous orbit. Of course, this 
would consume a large amount of propellant. 


For this reason, the robot, with a total weight of 4.2 metric 
tons, would contain at least three tons of propellant for its 
control jets. How long this would last would depend on the 
speed at which the GSV moves in orbit. The design 
proposes an octagonal platform. The outside of this plat- 
form is populated with solar cells. It is also reinforced by a 
few additional extendable panels for photovoltaic cells. 
The surface of the housing carries the two remote-control 
robot gripping arms for mechanical repairs. 


Implementation of this study clepends, among other fac- 
tors, on considerations of whether the various satellites 
needing help can have their individual subsystems checked 
by remote control. The telecommunications satellites con- 
structed until now have not been designed for such actions. 
This is in contrast to the Hubble Space Telescope that was 
repaired recently in a low-earth orbit. Replacing important 
parts of this platform was included in the design from the 
beginning. 


Even docking with differently configured satellites will 
present great problems. All individuc! movements of the 
robot arms would need exact video monitoring from the 
ground station as the precision and flexibility of the gripping 
arms are still limited even today. In addition, the GSV must 
carry an assortment of tools. This also complicates the 
planning of such a mission. 


The ESA scientists are hoping for support not just from 
satellites but also from a different direction. This new 
robot control system could also help in deep-sea research 
and in operations in nuclear reactors. 


ESA-Ukraine Pilot Project to Detect Radioactive 
Contamination 


94WS0464B Frankfurt/Main FRANKFURTER 
ZEITUNG/BLICK DURCH DIE WIRTSCHAFT 
in German 15 Jul 94 p 8 


[Article by re: “Pilot Project with Prodat-2”] 


[Text] Communications technology developed by the 
European Space Agency ESA is currently being used in 
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Ukraine to reduce the risk of radioactive contamination. 
Under the auspices of a pilot project, trucks carrying 
radioactive waste are equipped with Prodat-2 satellite 
mobile radio terminals. They can transmit radiation mea- 
surements and the position of the vehicle to an emergency 
control center. Ukraine is operating five nuclear power 
plants and six large nuclear waste dumps. Primarily the 
closing of Chernobyl would be accompanied by the trans- 
portation of large amounts of radioactive waste. According 
to information from the ESA, it is also planned to equip 
helicopters with Prodat terminals to be able to transmit 
environmental data in real time, primarily to emergency 
rescue teams. The terminals are using the Marecs-A satel- 
lite for this project. 


BIOTECHNOLOGY 


France: Dog Gene in Colza Plants Yields 
Antibodies 

BR1908115094 Paris SCIENCES ET AVENIR 
in French Aug 94 pp 64-69 


[Philippe Chambon report: ‘‘Plants of Human Flesh”) 


[Text] We are at the Biocem laboratory in Clermont- 
Ferrand. Behind the glass walls of a tightly guarded green- 
house, some 50 rape plants are growing, and the same 
number of tobacco plants. Yet these plants, which look 
perfectly normal, are unique in the world. They conceal the 
secret of what makes them different deep inside their cells: 
These plants carry an animal gene—more exactly, the gene 
of a gastric enzyme, the acid lipase of dog. This would 
make it possible to facilitate the digestion of fats in 
children suffering from mucoviscidosis caused by pancre- 
atic insufficiency. In addition, the gastric lipase of dog is 
naturally resistant to gastric juices and digestive enzymes. 
However, people find the idea of sacrificing enough dogs to 
meet the needs of sick people repugnant. Less importantly, 
the cost of extraction is prohibitive. Hence the idea of 
having ihe gasiiic lipase BCiic | f dog CApl essed by another 
organism, a plant which yields large amounts of proteins: 
rape. 


Such an experiment, on the cutting edge of biotechnology, 
has been launched by the Biocem laboratory of the Lima- 
grain group (France’s leading seed producer) and by Jou- 
veinal’s pharmaceutical laboratories, which are already 
involved in the treatment of lipase deficiency. Biocem is in 
charge of transforming the plants, while Jouveinal takes 
care of purifying the protein thus obtained. 


The Biocem researchers are currently at the preliminary 
study stage. However, they feel the idea is extremely 
promising. Other, similar, projects are under way. With 
the Regional Blood Transfusion Center in Lille and a 
pharmaceutical company whose name is still secret, it 1s a 
matter of having plants produce proteins—human pro- 
teins this time—of blood derivatives such as albumin, 
alpha-l-antitrypsin (to fight mucoviscidosis and pulmo- 
nary emphysema), coagulation factors, and antibodies. 
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Why set your heart on plants, and not on organisms which 
are more familiar tn biotechnology, such as bacteria, which 


long ago proved their capability to express a number of 


foreign genes, such as the celebrated interferon? Because 
these microorganisms have one major drawback: They are 
incapable of performing a maturation operation essential 
to the activity of a large number of human proteins, 
“glycosylation.” This is a process which adds substances 
similar to glucose to the surface of the proteins. In theory, 
transgenic bacteria could therefore produce a non- 
glycosylated human protein, such as albumin. Here, how- 
ever, the yield problem has still not been resolved. The 
annua! demand for albumin is 400 tonnes. With yeasts, we 
have the opposite problem: Glycosylation 1s pushed to the 
extreme and the proteins produced by genetic recombina- 
tion—we talk of “recombinant” proteins—end up covered 
in excrescences that could render them completely unus- 
able. Researchers also thought of mammal or insect cells 
obtained through cultures. Here too, however, the results 
are lukewarm. This is the case with coagulation factor VIII 
produced by Baxter laboratories in hamster cells. The 
product !s quite active, but not as active as the natural 
factor extracted from plasma. This is because the protein ts 
not very much like the original protein. 


This method is nevertheless of interest for the production 
of very small quantities of therapeutic proteins, on the 
order of a few grams. As soon as we start talking about 
kilograms or tonnes, the problem arises of the size of the 
bioreactors and of the vield 


This leaves us with transgenic animals, in whose milk we 
can gather foreign proteins. The research is already quite 
advanced, and the procedure is costly. It requires infra- 
structure and complex logistics, since these animals 
require special care. 


Plants have two undeniable advantages: low cost produc- 
tion (around one kilo of purified proteins of therapeutic 
interest per hectare) and maximum safety. With plants, 
there is no risk of contamination from pathogenic viruses 
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course, plants also fa'l victim to viruses, but these viruses 
have no chance of reproducing outside the plant king- 
dom—at least that has never been seen. 


Less costly and safer. So why did we not think of it before? 
Actually, the idea has been around for several years 
already, but unfortunately plant cells do not work exactly 
like animal or human cells. In other words, the proteins 
they produce are not exactly the same as the natural 
version. The problem lies in restricting the plants to 
producing proteins which are as close as possible to human 
proteins. 


The first patent for “molecular farming” was submitted by 
the American company Calgene in 1985. It dealt with the 
production of alpha-interferon by tobacco. For Calgene, it 
was primarily a question of proving that this kind of 
genetic manipulation was possible and dating this dis- 
covery, because in the biotechnology sector patent wars are 
raging. It matters little that the recombinant protein 
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glycosylation. These two possibilities are being explored 
jointly by the Biocem team in Clermont-Ferrand and by 
Loic Faye’s team at the University of Rouen, the only 
French public laboratory doing research in this area. 


“The protein storage place in the cell is determined in the 
protein’s gene itself,’ Loic Faye explained. Short 
sequences of the protein are responsible for “addressing” 
the proteins. They function a little like labels telling the cell 
where it has to “store” the protein. Depending on the 
nature of these signals, the protein will be stored in one of 
the cell compartments: the reticulum, the Golgi apparatus, 
or the vacuole. It may also be secreted outside the cell. 


When inserting the therapeutic protcin gene into tie plani, 
the trick is to attach the gene fragment providing the code 
for the label directing it to the desired compartment, the 
one where the glycosylation will be satisfactory. However, 
it is not certain that this is the most appropriate compart- 
ment for storage, and this risks limiting the yield. 


“We are exploring another possibility,” Loic Faye con- 
tinued. This consists of modifying the plant’s natural 
glycosylation process.“ This was discovered by a Califor- 
nian, Maarten Chrispeels, who opened up this new 
research path. At his laboratory in San Diego, he selected 
a stock of Arabidopsis, a weed highly prized by geneticists. 
This plant’s glycosylation stops at exactly the last stage that 
is common to the plant and animal kingdoms. Conse- 
quently, the glycoproteins produced by this mutant are 
very well accepted by the human organism. For Loic Faye 
and his co- workers, it is a matter of inhibiting the enzyme 
responsible for typically plant-like modifications, GnT-1, 
in transgenic plants. By attaching the appropriate label to 
recombinant proteins, it will be possible to store them in 
the best suited cell compartment, generally the vacuole. 


Will this sophisticated manipulation succeed soon? Lima- 
grain and Jouveinal have set themselves a time-limit of 
four vears to demonstrate the feasibility of their project on 
the gastric lipase of dog. Limagrain’s other projects also 
have comparable deadlines. They have to work fast, 
because the competition is looking stiff. The recent appear- 
ance of an advertisement by the high-performance Amer- 
ican biotechnology company, Agracetus, which is looking 
for a molecular farming specialist, is a clear indication that 
this company is preparing to enter the fray. 


If everything goes well, sick people will one day be treated 
with less costly recombinant proteins, and the farmers 
allied with Limagrain will be able to convert several 
hectares of fallow land into crops for pharmaceutical use. 
However, before we get to that point, there must be 
assurances as to the real profitability of this type of 
production, the quality of the recombinant proteins, and 
their good tolerance in animals and humans. This is such a 
long procedure that we will not be seeing these products in 
pharmacies in less than seven or eight years’ time. 
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LASERS, SENSORS, OPTICS 


German Institute Develops Optical Tuning Chip 
for Fiber Optic Cables 


94WS0484A Munich ELEKTRONIK in German 
26 Jul 94 pp 46-50 


[Article by Professor Claus Reuber, doctor of engineering: 
“Optical Tuning Chip Design for the Information Super- 
highway”: “New Development Enables Optical Frequency 
Division Multiplexing”; first paragraph is an introduction] 


[Text] The Heinrich Hertz Institute in Berlin has succeeded 
in making a big stride in optical integration for the optimal 
use of optical fiber communications: Now the modulation of 
many carrier waves can be employed in an optical fiber as in 
radio, instead of the on/off of a light beam as in a light- 
house. The indium phosphide optical tuning chip imple- 
mented for this purpose is just 9 mm long and 0.6 mm wide. 


The Photonics | joint project subsidized by the Federal 
Minister for Research and Technology has resulted in a 
truly spectacular achievement after development input of 
64 man-years. A team headed by Dr. Helmut Heidrich has 
succeeded in setting a world record by integrating 17 
functional elements in a single optoelectronic IC (OEIC) or 
photonic IC (PIC) that is fabricated in 170 process steps at 
around 100 parts each on a single indium phosphide wafer 
two inches in diameter. This optical tuning chip is a 
complete optical heterodyne receiver for signals in the 
1500-nm waveband. It contains a tunable laser as its local 
oscillator. A waveguide network takes care of the requisite 
polarization diversity operation and light mixing. Two 
paired pin photodiodes and the amplifier comprise the 
detector. 


This receiver’s local oscillator is a four-section DBR laser 
(fig 1 [figures not reproduced]), where DBR is the abbre- 
viation for “Distributed Bragg Reflector.” This involves a 
semiconductor laser with a passive selective waveguide 
whose Fabry-Perot resonator is formed not through 
normal reflection but through wavelength-selective reflec- 
tion at two Bragg reflectors. Each Bragg reflector is a 
grating structure with waveguide-thickness modulation, in 
which each grating plane backscatters a part of the wave. 
As in a diffraction grating, the reflected components for a _ 
specific wavelength are superposed to high total intensity, 
while other wavelengths are not reflected “constructively.” 
Thus, this grating acts as a frequency-selective reflector. 


Design of the Semiconductor Laser 


The name “four-section DBR laser” can be understood 
with the help of fig 1. The two Bragg sections and, in 
addition, one section for phasing and the amplification 
section are illustrated here. This makes a total of four 
sections. The laser is tuned to a specific frequency by 
means of the currents in the two Bragg sections and in the 
phasing section. The electric power converted in the ampli- 
fication section is used to generate the beam. The ampli- 
fication region consists of a material having an energy gap 
of 0.80 eV, corresponding to 1.55 ym, while a material 








This report contains information which is or may be copyrighted in a number of countries. Therefore, copying and/or 
further dissemination of the report is expressly prohibited without obtaining the permission of the copyright owner(s). 














6 WEST EUROPE 


having an energy gap corresponding to 1.25 yp: is used in the 
other three sections. The energy-gap difference makes it so 
it that the laser light generated in the amplification region 
is not absorbed in the other three regions. As can be seen 
on the right in fig 3, one more outlet has been added t) the 
laser for a monitor diode that generates from the radiation 
not reflected by the longer Bragg reflector on the right an 
electrical signal that can be used for operational moni- 
toring of the laser. 


Polarization Diversity: Split Light 


The butt-coupled, i.e., butted against the shorter Bragg 
reflector on the left, microstrip of the following network, 
consists of a material having an energy gap corresponding 
io 1.05 p. The structure of the network, also symmetric as 
regards the optical paths, for separation and mixing of the 
transverse electric (TE) and transverse magnetic (TM) 
components of the light is illustrated in fig 2, the sketch of 
the entire chip. The optical heterodyne receiver's opera- 
tion depends on the waves’ coherence, which 1s matter of 
course in radio engineering and accordingly no longer 
particularly debated there. However, in transmission 
through optical fibers, fluctuations occur in the signal 
wave’s polarization direction, and thus troubling “fading” 
in heterodyne reception. This can be best avoided at 
today’s state of the art by polarization diversity. For this 
the signal wave and oscillator wave are fed to polarization 
splitters, which separate the two light waves into their 
transverse electric and transverse magnetic components. 
The two components are superposed individually one at a 
time in 3-dB couplers, and then demodulated (fig 2). 


The entire optical tuning chip is assembled on a semi- 
insulating indium phosphide (InP) substrate that is doped 
with iron. Gallium indium arsenide phosphide (GalInAsP) 
is also used in the multilayer structure of the DBR laser, 
and this also applies to the waveguide network. The 
photodiodes in the detector region consist of indium 
gallium arsenide. In contrast with butt coupling 
(waveguide butted to waveguide), parallel coupling 
(waveguide parallel to waveguide) is employed in the 
diodes in the laser. The wave exiting from the waveguide at 
the separating layer to the pin diode material is used in this 
type of coupling. A single coupling length of just 50 is 
sufficient in order to achieve a “quantum efficiency” - the 
ratio of the number of photons in both conductors - of 90 
percent. Besides the photodiodes, their load resistances 
and a junction field-effect transistor (JFET) for each outlet 
also comprise the “electronic part” integrated here (fig 4). 


Costly Manufacturing Process 


Twenty-five mask exposures and 7 epitaxy steps, among 
others, are included in the 170 process steps referred to, 
which entail manufacturing extending over a half year. 
Both Metallo-Organic Vapor Phase Epitaxy (MOVPE) and 
Molecular Beam Epitaxy (MBE) are employed here. 
According to information from the Heinrich Hertz Insti- 
tute (HHI), “‘selective epitaxy” on subregions of the wafer, 
i.e., the different requirements for epitaxy for the laser and 
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photodiodes on a single chip and the high-precision butt 
coupling at the laser outlet, cause particular difficulty here. 


The implementation of the optical tuning chip disproves 
the skeptics’ view that such optoelectronic integration is 
not at all possible without major loss of quality. To this 
HHI says, “The first measurements on test structures show 
that it has been possible to make the laser channel precisely 
with a 1-1 microstrip. The optimum values of the mea- 
sured light loss at the coupling point correspond at 2 dB to 
the theoretically possible (3 dB was achieved on average). 
The tuning range of the electrically continuously tunable 
four-section DBR laser comes to 5.4 nm (600 GHz) at a 
light wavelength of 1548 nm.” 


Technology for the Information Superhighway of 
Tomorrow 


Wavelengths in the 1500-nm window for optical fiber 
communications correspond to carrier frequencies of 200 
THz, 1.e., around a hundred thousand times the first 
satellite-television intermediate frequency. A tuning range 
of 600 GHz makes possible 60 channels each having a 
bandwidth of 10 GHz. Each of them could carry a 2.5- 
Gbit/s data stream, for example. The inexpensive recep- 
tion, possible with such an optical tuning chip, of Optical 
Frequency-Division Multiplex (OFDM) is decisive for the 
future use of optical fiber communications, i.e., for the 
economical operation of the information superhighway 
discussed so much today. 


Sixty OFDM channels, which are masterable with such an 
optical tuning chip, could carry 120 HDTV programs 
without a problem. Two and one half gigabits per channel 
is good enough for two HDTV signals without having to 
compress these signals. This is at any rate of interest to 
television studios that have to work with direct signals. But 
one should also ask oneself to what extent the uncom- 
pressed transmission technique could become competition 
for the MPEG compression technique necessary with other 
distribution media, like coaxial cable and satellite or 
terrestrial transmission. 


HHI’s researchers have shown that the integration on a 
single chip of all the necessary system elements for the 
operation of an optical heterodyne receiver is possible. 
However, there is still considerable development work to 
do. The chip has to be tested in continuous operation 
under real conditions in order to verify the DBR laser’s 
stability and with that the channel separation, for example. 


[Box, p 47] 


Professor Claus Reuber, doctor of engineering, from 
Berlin, studied, took his doctorate and was qualified to 
teach at the Technical University of Berlin, where he 
lectures on special questions of applied physics and elec- 
tronics; advised the federal government on scientific 
development assistance in India and North Africa; works 
as a technical journalist with his Electronic-Buro [Bureau] 
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Figure Captions 


1. p. 46, Figure 1: Cross section of the semiconductor 
laser. The laser beam generated between the two Bragg 
sections is passed on through the chip by means of 
waveguides. 


2. p. 47, Figure 2: Structure of the monolithic integrated 
optical heterodyne receiver. The light of the signal and 
of the laser, split in polarization splitters into its TE and 
TM components, is conducted separately to the 
detector units. 


3. p. 48, Figure 3: A microphotograph of the semicon- 
ductor laser, which in reality is only about | mm long. 


4. p. 48, Figure 4: A microphotograph of the detector unit 
on the chip, which parallel-processes the TE and TM 
components. 


5. p. 50, Figure 5: The complete optical tuner measures 
approximately 6 x 6 cm. The chip developed at the 
Heinrich Hertz Institute in Berlin is the heart of the 
tuner. 
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Germany: Integrated Optical Components Based 
on Potassium Titanyl Phosphate Examined for 
Usability 


94WS0492B Frankfurt/Main FRANKFURTER 
ZEITUNG/BLICK DURCH DIE WIRTSCHAFT 
in German 10 Aug 94 p 8 


[Article by “P.W.”: “Integrated Optical Components”: “In 
Jena Potassium Titanyl Phosphate Being Examined for Its 
Usability”) 

[Text] The next generation of optical waveguides will use 
not only the optical fibers in wide use already now, but also 
substantially more complicated waveguide structures in 
the form of integrated optical components. This opinion is 
held by scientists at the Fraunhofer Institute for Applied 
Optics and Precision Mechanics (Schillerstr. 1, 07745 
Jena, Fax: 03641/51964) headed by Professor Dr. Karthe 
and his colleague Dr. Rasch of the Institute for Applied 
Physics of Jena University. 
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They regard as a suitable material for making optica! 
waveguides potassium titanyl phosphate (KTiOPO,), « 
crystal familiar from its diverse applications in laser tech- 
nology and in nonlinear optics. With integrated optical 
devices light can be split, separated according to wave- 
length and superposed from several inlets. 


The light can also be modulated and switched at extremely 
high frequencies of up to several double numbers of 
gigahertz. Then this results in transmission rates with 
which high-performance computers can be connected over 
longer distances via optical fibers. In order for the crystal 
to attain such capacities, optical waveguides have to be 
made with lateral dimensions of a ‘cw micrometers, pre- 
cise to smaller than a micrometer. 


The scientists in Jena, in an ion-exchange process in fused 
salt, replace a part of the potassium ions with rubidium 
ions, where the structure is determined by means of a 
mask. A waveguide is thus obtained that has a refractive 
index that is much higher than that of the natural crystal. 


Then microstructured electrodes are applied in addition, 
that thereby make possible an optoelectronic modulator. 
Potassium titanyl phosphate has the important advantage 
over other crystals that it can be used also at higher optical 
powers. 

Besides the fabrication of new kinds of waveguide struc- 
tures in potassium titanyl phosphate for the shortwave 
region of the optical spectra, another project is the gener- 
ation of frequency-doubled light in such waveguides. By 
this process, visible blue light, for example, is to be 
generated from invisible infrared light in the waveguide 
system by means of a nonlinear optical effect. 


Besides these projects, the Volkswagen Foundation in 
Hannover is supporting in its field of concentration of 
photonics at the Fraunhofer institute an additional 
research project concerned with grating structures in non- 
linear organic film waveguides. Here Karthe is working 
with Dr. Franke, a professor, at the Laboratory for Applied 
Physics of Duisburg University/Cluster College. Dr. 
Lederer’s (of Jena University) project, which is studying 
the theory of steady and non-steady optical processes in 
dielectric and semiconductor multilayer systems, is also 
being supported. 


France: University Lab Produces Tellurium-Iodine 
Optic Fiber 

94P60360A Bristol OPTO & LASER EUROPE 

in English Aug 94 p 13 

[Article entitled: “Tellurium-lodine Optical Fibre Is 
Transparent To Infrared”’] 


[Text] Experimental optical fibres of new tellurium-based 
glasses, which are transparent in the range | to 18 
micrometers, attenuate the 5.6 W input from a carbon 
dioxide laser by 0.5 decibels. 


The glasses were developed at the Laboratoire des Verres 
et Ceramiques at University of Rennes in Fraance. In tests 
with the 5.6 W laser emitting at 9 micrometers, a metre 
length of Te,Se, ;As;l, , fibre, 640 micrometers in diam- 
eter, delivered up to 2.6 W to a power meter. The 
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researchers report up to 50-percent losses through end 
reflections and attenuiation of 0.5 decibels. 


The attenuation of the TeSeAslI fibre is at a minimum at 9 
micrometers, a wavelength very close to the 9.3 millime- 
ters where dental! materials absorb well. The input of 5.6 W 
represents the power of the available tunable laser. When 
the researchers report their results to Bio:nedical Optics 
Europe, Lille, in September, they plan to announce that 
“more power could probably be injected in the fibre.” 


Initial tests with 20 mm rods of TeSeAslI glass showed that 
it is most transparent in the 14 to 15 micrometer region 
when the iodine content is highest. The researchers also 
discovered that the presence of iodine also diminishes the 
effect of parasitic absorption lines. 


The attraction of TeSeAsl glasses is that their range of 
transparency is greater than the typical 9 to 11 micrometer 
emissions of CO, lasers. The glasses are stable in air and 
water, but how these fibres will cope with high power 
remains to be seen. 


France: CEA-LETI Lab’s Room Temperature Blue 
Laser Presented 


94P60360B Bristol OPTO & LASER EUROPE 
in English Aug 94 p 47 


Article entitled: “Room Temperature Blue Laser for Flat 
Screen Television” 


[Text] A blue semiconductor laser will mean cheaper 
flat-screen displays, such as for color televions. This is the 
claim of LETI, the research laboratory of the French 
atomic energy agency CEA. 


Specification. The LETI device, produced in collaboration 
with the CNRS [National Center for Scientific Research] 
Laboratoire de Spectrometric Physique, develops a power 
of a few tens of milliwatts. Most previous blue-green 
diodes operated for no more than a few seconds due to 
doping; the LETI device will emit during its whole life- 
time—and at room temperature 


Comment. LETI began work on the laser three years ago 
with optical data storage in mind, but one of the inventors, 
Denis Herve, believes the device will be put to other uses. 
“The main advantage is that you don’t need doping and 
you can use any direct Sap band semiconductor,” he said. 


Because of this, not only the much sought-after blue but 
also other colors can be easily attained, and LETI is now 
researching these. 


TELECOMMUNICATIONS 


Germany: Modernization of Telecom Facilities in 
New States Continues 

94WS0488A Frankfurt/Main FRANKFURTER 
ZEITUNG/BLICK DURCH DIE WIRTSCHAFT 

in German 8 Aug 94 p 10 

[Article entitled: “German Federal Postal Service Modern- 
ization Advancing Swiftly. The Second Half-Time for 
TELEKOM Beginning in the New States” 


WEST EUROPE 
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{Text} Berlin (AFP)—Modernization of the loca! networks 
in the new federal states will be concluded by 1997, and, 
with that, two to three years earlier than in Western 
Germany. Wilhelm Pallmann, TELEKOM’s vice president 
thus far responsible for reconstruction of the East, pointed 
this out in Berlin. TELEKOM has completely modernized 
and expanded 70 percent of the local networks. 


Six hundred thousand new telephone hookups were 
installed in the first half of this year alone. With that, 
according to the accounts, there are now 4.8 million 
hookups in the new states. There were only 1.8 million at 
the time the wall fell. One out of three residents of the new 
federal states will have his own telephone hookup already 
at the end of this year. It was only one out of 10 before the 
wall fell. 


Reconstruction is progressing rapidly also in the area of 
digital hookups. Almost 20,000 customers were connected 
to the ISDN network in just the first six months of the 
current year. With that around 35,000 customers now have 
over 130,000 ISDN channels at their disposal. Pallmann 
emphasized that the “run on the telephone” in the new 
states continues unbroken. Though the backlog of orders is 
by now shrinking for the first time, the order books are still 
bulging with 1.9 million orders. 


Around 4700 customers got a data interface in the first half 
of 1994. One reads further that the number of cable- 
installation customers has grown by around 236,000 to 1.2 
million. Mobile radio services are available by now in the 
new States with almost complete coverage of the area. The 
digital long-haul network has been totally completed, it 
says. 


There are scarcely differences from the West in the supply 
of radio and TV programs. Over two million residents 
have cable hookups, and around 60 percent of these are 
already being used too. The digital trunk network has been 
totally completed. Thus, the second half-time in the devel- 
opment of an ultramodern telecommunications network in 
the new states has begun for TELEKOM. 


TELEKOM expects sales of approximately six (after 4.5) 
billion German marks [DM] for Eastern Berlin and the 
new states in 1994. It will also be operating in the black 
toward the end of the decade. The investment this year 1s 
stated to be DM7 billion to DM8 billion. 


TELEKOM began the Serlin-Brandenburg metropolis 
project for Greater Berlin in 1993. An ultramodern optical 
fiber network is being constructed here. The Berlin net- 
work portion of the Bonn-Berlin distributed information 
system is already in operation and presently connects the 
field offices of seven ministries to the headquarters in 
Bonn. At its final stage of development this network will 
enable multimedia communications with voice, data and 
video between every ministry, Bundestag organizations, 
the chancellery and other administrations in both cities. 
The federal government and Bundestag will find excellent 
telecommunications conditions in Berlin in 1998, 
Pallmann promises. 
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AEROSPACE 


Brazilian Satellite Efforts Detailed 


94US0469A Rio de Janeiro O GLOBO in Spanish 
4 Jul 94 p 13 


{Article by Cilene Pereira: “INPE Prepares Second 
Brazilian Satellite” 


{Text} By the year’s end, the scientists at the National 
Institute of Space Research (INPE) expect to be finished 
constructing Brazil’s second environmenta! satellite, the 
SCD-2. The equipment will replace the SCD-1, in orbit for 
the past 16 months, the useful life of which will end in 
February of next year. The goal is to launch the SCD-2 in 
time to prevent the country from being left without the 
information now being collected by the SCD-1 on temper- 
ature, air humidity, wind, and river and sea levels, among 
other data. 


\Vhe SCD-2 will perform the same functions as the SCD-1, 
but the new equipment will be more sophisticated and 
“more Brazilian” than the SCD-1. 


Engineer Janio Kono, the INPE manager for the Brazilian 
Complete Space Mission, explains: “Over 80 percent of the 
SCD-2 has been built with national technology, or by 
enterprises here.” 


One of the most impressive technological innovations of 
the new satellite is the stabilization in orbit system. When 
the SCI-1 was launched, it revolved at a speed of 120 
rotations per minute (rpm). However, that speed declined 
with the passage of time, altering the stability of the 
equipment. For the SCD-2, the researchers created a 
system that will maintain the rotating speed at 34 rpm. 


The scientists do not yet know which vehicle will put the 
SCD-2 into orbit at an altitude of 750 km. The SCD-1 was 
lifted by the U.S. launcher, Pegasus. They are striving to 
have the new device lifted by the Brazilian launcher that is 
being assembled at the Aerospace Technical Center. 


Initial Project Exceeded All Expectations 


The effort at the INPE is intense. The scientists are 
crossing their fingers, hoping that the SCD-2 will have the 
same performance that the SCD-1 has had thus far. In 
orbit since February 1993, the first Brazilian satellite 
exceeded expectations. Its services have been requested 
not only by researchers, but also by several enterprises 
interested in obtaining accurate environmental data. 


One of the users is the National Department of Water and 
Power. The enterprise needs to monitor the water levels in 
Brazilian basins. For this purpose, it contracted the ser- 
vices of the SCD-1, which sends information obtained 
from the nearly 30 data collection platforms distributed 
throughout the country. The enterprise itself is now 
making plans to expand the collection network, with the 
purchase of 250 additional platforms. 


The SCD-1 is located at an altitude of 750 km. Every 100 
minutes, the apparatus completes a revolution around the 
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earth. On the average, it makes 14 revolutions per day 
around the planet, half of them over Brazil. 


At that height, the apparatus receives the information 
recorded by the collection platforms and sends it to the 
INPE station in Cuiaba (MT [Mato Grosso}). From there, 
the data are sent to a building of the institute in Cachoeira 
Paulista, in the state’s interior, where they are decoded and 
sent to the users. 


At the INPE, the data from the SCD-1 supply those 
engaged in research on seas, ocean currents, and chemistry 
of the atmosphere, among other things. The information 
also will be used to feed the supercomputer purchased by 
the institute to improve the weather forecasts made in the 
country. The supplying of the supercomputer will be done 
mainly by the SCD-2. 


Brazil To Launch Brazilsat B1 on Ariane 


94W'S0469B Sao Paulo O ESTADO DF SAO PAULO 
in Portuguese 10 Jul 94 p DI6 


[Article by Ulisses Capozoli: ““Brazil’s New Satellite Ready 
for Launching”’} 


[Text] If the French rocket Ariane has no problems, Bra- 
zilsat BI will be launched at the end of the month. Brazilsat 
B2 will go into orbit during November. The pair of satellites 
will replace equipment in its final phase of operation. 


If nothing unforeseen occurs, on 30 July Brazilsat BI will 
be launched from the Kourou space base in French Gui- 
ana, replacing Brazilsat Al, now in orbit, with the end of 
its useful life set for March. Brazilsat B2 is due to take off 
in late November, retaining the functions of Brazilsat A2. 
That second satellite is scheduled to operate until March 
1997 


The two Brazilsats operating in space, 36,000 km from 
earth, were launched in February 1985 and March 1986. 
They are responsible for telephone, television, and data 
bank connections, as wel! as for other types of telecommu- 
nications. However, Brazil could have a third communi- 
cation satellite in space even before the end of the decade, 
according to Gustavo Tristao, of the Embratel [Brazilian 
Telecommunications Company] Satellite Transmission 
Department. It will all depend on the market demand, 
resulting from economic activity. 


The communications satellites currently linking the var- 
ious regions of nations, and ensuring planetary connec- 
tions, such as those for the World Cup transmission, were 
nothing more than fiction before World War li. It was then 
that a British Air Force lieutenant, Arthur Charles Clarke, 
now famous as a science fiction writer, foresaw that they 
would integrate countries in an experience unprecedented 
in the history of civilization. 


The new satellites, which will be put into orbit by the 
French rocket, Ariane, were constructed by the U.S. com- 
pany, Hughes, incorporating innovations with respect to 
the pair of satellites now in operation, produced by 
Canada. In contrast to the Canadian satellites’ eight years 
of useful life, the U.S. types will have a 12-year life-span. 
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Communications satellites are complex machines, 
requiring leading edge technology and, for that very 
reason, exceeding the technological capacity of undevel- 
oped countries. Nevertheless, China is one of the countries 
producing communications satellites, among others, as 
well as rockets for putting them into geostationary orbits. 


The path that a body or space vehicle describes around a 
planet such as earth, on which the center is that of gravity, 
is called an orbit. Paths can be circular, elliptical, para- 
bolic, or hyperbolic, depending on whether or not the 
vehicle is confined to the body around which it is 
revolving, or on the performance desired from it. In the 
case of a communication satellite, the orbit is circular and 
the distance from earth, exactly 35,779 km. At that dis- 
tance, developing a speed of 3.06 km per second, the 
satellite appears fixed on one point of the earth’s surface, 
or motionless in the sky. 


Unlike communications satellites in geostationary orbits, 
remote sensing satellites, for example, are put in low 
orbits, approximately 300 km above the earth’s surface. At 
that altitude, they have an orbital speed of 7.75 km per 
second, and move in relation to the earth’s surface. Satel- 
lites with a polar orbit revolve in a north-south direction. 
As a result of the movement of the earth’s rotation, that 
orbit causes them to pass over the same point periodically. 
Whereas a communication satellite remains invisible to 
the naked cye, owing to the distance at which it is located, 
those wiin low orbits can be observed. They are viewed 
moving at great speeds, like faint stars on moonless nights 
with a clear sky, away from urban areas. 


The plan for the Brazilian space program at the beginning 
of the 1980's was to have a communication satellite 
available, produced in the country and provided with a 
rocket launcher, by about the year 2005. However, special- 
ists in the field estimate that this time period will have to 
be revised. Not until now has Brazil succeeded in making 
the Satellite Launch Vehicle (SLV) viable for putting the 
first satellite produced here, the Data Collection Satellite | 
(DCS1), into orbit. The device, developed at the National 
Institute of Space Research (INPE), in Sao Jose dos 
Campos, was orbited by a U.S. rocket, Pegasus, in early 
1983, and is operating in orbit. The lifting of the embargu 
on sensitive technologies going to Brazil, announced at the 
end of last month by the U.S. Government, could accel- 
erate the project for developing the Brazilian rocket, and 
even more sophisticated satellites. 


Brazilsat B! should already be in space. The delay in its 
launching was due to a problem in firing number 63 of the 
Ariane rocket, according to Embratel. The French rocket is 
being inspected before launching the satellites from Brazil, 
which cost $170 million. On flight 64, made at the end of 
June, everything went well. This time, according to 
Gustavo Tristao, of Embratel, the operator of the commu- 
nication system, the satellites will go into space covered by 
insurance. The previous pair of satellites was launched 
without protection, which means that they would have 
been lost without indemnification in the event of an 
explosion of the rocket launcher. Embratei representatives 
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are regotiating the insurance with U.S. banks. The antic- 
ipated figure should be approximately 17 percent of the 
cost of the operation for the construction and iaunching of 
the satellites, according to Embratel. 


Although the satellites have not been constructed in Brazil, 
there was Brazilian participation in their development. 
The INPE Integration and Test Laboratory (LIT), for 
example, has already tested the device to be launched on 
30 July. The INPE laboratory has, among other equip- 
ment, a vacuum chamber, which simulates the interplan- 
etary space conditions for arrival if all the satellite systems 
are operational. Satellites in low orbit can be repaired by 
space buses, as occurred for the first time in 1984. How- 
ever, communications satellites are beyond the action of 
the buses, reaching, as a maximum, the orbit of the Hubbie 
space telescope, 610 km in altitude. 


Brazil’s pair of new satellites will each have 28 communi- 
cation channels, four more than the satellites in operation, 
as well as an exclusive band for military use. Each of those 
56 channels ensures 2,400 telephone connections, and has 
use versatility. In the case of TV transmissions, however, 
every network requires one channel. 


Communications satellites are certainly among the most 
popular technologies of the space age, since the conquest of 
interplanetary space that began on 4 October 1957, with 
the launching of the Russian Sputnik. And, like other space 
machines, such as probes for planetary exploration, they 
too will have to be compacted in the immediate future, 
according to the specialists’ forecasts. Gustavo Tristao 
claims that Brazil is devising plans, not yet sufficiently 
detailed, to have a satellite network in low orbit and of 
smaller size available. In this case, the system would 
consist of several satellites, distributed like a necklace 
around the earth, and communicating with one another. 


Those new systems will alleviate the geostationary arc, 
which is limited to a certain number of satellites, and has 
already required a diplomatic battle by Brazil to have its 
territory in space assured. 


LASERS, SENSORS, OPTICS 


Brazil: Sivam Amazon Radar Surveillance System 
Described 

94WS$0461A Sao Paulo TECNOLOGIA E DEFESA 

in Portuguese No 59, Mar-Apr 94 pp 46-51 


[Article by Cosme Degenar Drumond: “The Eyes of the 
Amazon Region’”’} 


[Text] The implementation of the Sivam [Amazon Region 
Surveillance System] is Brazil's greatest challenge at this 
century’s end. 


Finally, the Amazon Region will be occupied: by Brazil- 
ians, of course, and in a peaceful, coordinated manner. 
The invasion will be made by physicians, ecologists, biol- 
ogists, agronomists, engineers, researchers, and techni- 
cians under orders from the Union, state, and municipal- 
ities. Midway in their progress, the contingents will receive 
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reinforcement from more civilian specialists. The mission 
of this battalion of professionals and experts is to combat 
the increasing deterioration of the local environment and 
to promote the sustainable development of that green 
continent. Leading edge technology will help to more 
clearly define the limits of the national sovereignty in the 
region. In short, this is the strategy that the federal gov- 
ernment intends to trigger in the Brazilian Amazon 
Region, backed by the Amazon Region Surveillance 
System: the so-called Sivam Project. 


The Government’s Goals 


According to the assessment made by Minister Mario 
Cesar Flores, of the Secretariat of Strategic Affairs, the 
organ responsible for managing the program, the Amazon 
Region is a human vacuum, a power vacuum, and a 
muddle that needs to be controlled. The minister further 
claims that crime is soaring in that region. With the Sivam, 
the government intends to put an end to the long-standing 
problems of irregularities occurring there. It is an ambi- 
tious proposition, considered highly sophisticated from a 
technological standpoint, but fundamental according to 
the government. After its implementation, a complex 
network of information and detection will make meticu- 
lous control over the territory possible, thus facilitating the 
State’s intervening action. 


Through this undertaking, it will become easier in the region 
to support the activities for sustainable development, mon- 
itoring of the environment, sustainable exploitation of its 
biodiversity, ecological and economic zoning, occupation 
and use of the soil, protection of Indian reservations, 
surveillance and control of borders, support to navigation, 
and both air and surface surveillance. The work will be 
coordinated by the Amazon Region Protection System 
(Sipam), and executed by the Ainazon Region Surveillance 
System (Sivam). The government’s action also will have the 
Armed Forces’ participation available (after all, this is a 
region classified as a strategic one for the nation). However, 
what it has least is a military connotation, assures Minister 
Flores. 


The programm acronyms are quite similar, and could cause 
difficulty in interpretation. However, the functions are 
different, although they converge in a common objective. 
The Sipam is responsible for planning coordinated emer- 
gency action, and will contribute by generating logistical 
and infrastructural solutions, so that all the results will be 
successful. Moreover, it will lend support to the develop- 
ment programs, giving an incentive for research on new 
technologies for application in the region. To attain the 
desired results, the Sipam will use a combination of 
technical resources. It is there that the Sivam enters the 
scene: with a modern, high-tech project for control and 
management of the Amazon Region. 


Starting with this, new geographical data will be collected, 
with complete, detailed mapping of the entire Amazon 
Region. The system will use a primary and secondary radar 
network, essential for air traffic security, and for identi- 
fying and intervening in clandestine flights. This radar 
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network will be comprised of mobile stations (with three- 
dimensional resources as well). The AEW [Airborne Early 
Warning] aircraft will participate in the environmental 
monitoring, complemented with data provided by satel- 
lites and by the data collection network on earth. Nothing 
will escape the eyes of the technology used. All the infor- 
mation will be made available in a dynamic data bank, for 
the generation of specific pictures of the situations. 


To permit the Sivam’s desired performance, the govern- 
ment divided the Amazon Region into three operational 
regions. Each of these regions will have a center respon- 
sible for the integration of the data and the dissemination 
of the information. The user organizations will be inte- 
grated by the remote centers and organs, appropriately 
dispersed. 


Structure 


The Sivam General Coordination Center (CCG) will be 
located in Brasilia, simultaneously connected to the three 
Regional Surveillance Centers (CRV), in Manaus, Belem, 
and Porto Velho, and to the Remote Organs distributed 
throughout the Amazon Region. The combined data and 
information collected will make it possible to plan strategic 
and emergency action by the authorized entities, with a 
view toward implementing the policy and programs for the 
Amazon Region. The execution of the activities will be 
coordinated by the CRV, through their Coordination Sub- 
Centers. The Operations Sub-Center (SCO) is responsible 
for managing the technical resources concentrated in the 
region of each CRV, and for technically managing the 
processing and visualization of the data collected by the 
Remote Organs. All the information processed on the 
regional level will now be available in the Coordination 
Sub-Center (SCC). 


The CRY, in the capacity of an information concentrator 
center, will maintain data banks and images of its area of 
coverage. It will have resources for telecommunications, 
processing, and visualization of data from the remote 
sensor system by satellite, radar surveillance, meteorolog- 
ical information, communications monitoring, as well as 
general information. Each regional organ involved, 
whether federal, state, or municipal, will carry out its 
activities in an integrated manner, through the SCC; 
however, it will maintain its identity, autonomy, and 
independence, according to its functions. 


The Remote Organs will collect and send information to 
the corresponding CRV, lending support for local activi- 
ties. They will be linked to the CRV through the National 
Telecommunications Service (SNT), or through stations 
established by the Sivam; and may also furnish facilities 
for shared use of the telecommunications media to a local 
community. 


Intelligence 


The principal characteristic of the Sivam lies in the 
resources for processing and visualizing data and images 
placed at the disposal of the users. The structure adopted 
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(with open architecture) was devised to allow for easy 
incorporation of new functions or the addition of new 
users to the system. Through these resources, the local 
situation will be known, based on the merger and super 
imposition of information of interest, that is: ranging from 
data from the remote sensor system, meteorological and 
environmental! data, reports on clandestine communica- 
tions, and radar-runway data (aircraft or vessels), to 
general information provided by the system’s users. 


That combination of data will be processed, presented, and 
stored for subsequent consultation, forming a constantly 
updated base. The integration of the information will sup- 
port the user organ in activities requiring prompt response, 
such as combating focal points of forest fires, and regional 
air traffic control. The visualization will make it possible to 
identify the sites of irregular or illicit activities. This will be 
accomplished by observation and analvsis of the situation, 
and its comparison with the data collected. 


Sensor System 


The entire Amazon Region will be covered by a permanent 
surveillance, through the remote sensor system by air or 
satellite. The imaging system will be multispectral, making 
identification, control, monitoring, and operation possible 
in activities such as: support for sustainable development 
projects, mapping of deforestation and pollution of water- 
sheds, identification and control of fires, occupation and 
use of soil, cyclical changes in urban communities, classi- 
fication of flora and evaluation of their condition, and 
monitoring of water resources and of the rainfall distribu- 
tion system. Other activities included are thermal mapping 
and thermal stress studies, weather forecasts, identifica- 
tion of clandestine landing strips, control of gold pros- 
pecting operations, and identification of plantation areas 
being used for drug trafficking. 


The remote sensor system will use images generated by 
satellites (LANDSAT, SPOT, ERS-1, NOAA, and GOES). 
Starting in 1996, with the launching of the CBERS-1, it 
will use the images from the Sino-Brazilian satellite as well. 
The remote sensor system will use radar imaging obtained 
from sensors installed in surveillance aircraft. The satellite 
images will be procured by the National Institute of Space 
Research (INPE), whose cooperation will be provided 
insofar as required by the Sipam. The analyses of images 
will be made in the data processing and visualization units, 
which will also engage in soil mapping and preparation of 
cartographic plans. 


Monitoring 


The knowledge and monitoring of the Amazon Region’s 
environmental parameters are essential to the region’s 
sustainable development. For this purpose, there will be an 
integration of networks of data collection platforms which, 
complementing the remote sensor system information, will 
afford users access to data relating to the environment in 
general, hydrology and metrology, as well as environ- 
mental pollution. 
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In addition, an individual meteorology network comprised 
of radars and sensors will be used. The information will aid 
in the observation of the region’s meteorological status 
and in forecasting work and climatological studies. 


In the communications area, the limited infrastructure 
currently existing in the Amazon Region requires them to 
take place, basically, through radiocommunications. 
Owing to the large territorial expanse, most of them are 
achieved on the HF band and, with a few exceptions, on 
VHF and UHF. One way of identifying and locating 
irregular activities is through the monitoring of those 
communications. 


The Sivam communications operational network will be 
composed of fixed stations, complemented by transport- 
able and mobile airborne stations. This equipment will 
supply the data which, when processed, will allow for the 
exact siting of radio bases supporting irregular activities. 
This information, associated with that obtained by the 
other sensors and supported by systems specializing in aid 
for decision-making, will be used to assess the situation. 
With this, the organs responsible for combating irregular 
activities will be able to operate more effectively. 


Air and river transportation are the basic means of support 
for the activities carried out in the Amazon Region. 
Consequently, the surveillance of air and surface move- 
ments will be supported by the long-range radar detection 
network. The network will cover border regions and areas 
considered sensitive. In the case of non-sensitive regions, 
the use of radar will help to increase air traffic safety 
Sections with a high level of incidence of air and surface 
movement of a suspicious nature receiving insufficient 
coverage by the fixed stations will obtain support from the 
transportable stations. 


Radar Detection 


On sites with difficult access, where there is no radar 
coverage, the surveillance work will be done by the mobile 
stations installed aboard turboprop planes of the AEW 
type. The government opted for this type of equipment 
because the planes used for illicit activities in the Amazon 
Region are usually of small size and slow, flying at low 
altitude. The visualization of the information obtained 
from the processing of data from the radar surveillance will 
be made available locally and in the pertinent Regional 
Surveillance Centers. 


Telecommunications 


The user organizations will be served by an integrated 
communications network based on the concept and tech- 
nology of the Integrated Services Digital Network (RDSI). 
The system will provide telephony services, texts, images, 
and data, aimed at the coordination, control, administra- 
tion, and logistical support of the Sipam. Although it uses 
a single equipment base (Switching Center) as a support for 
all the services, to provide the user with better quality and 
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flexibility, the subsystem will consist of several indepen- 
dent communications networks. The telecommunications 
media will support the other technical resources com- 
prising the Sivam. 


The work to establish the Sivam has been planned to begin 
during the second half of this year. The program for this 
first phase is budgeted at $1.2 billion, a considerable 
volume of funds. Its implementation will occur gradually, 
and it must be fully consolidated within an estimated 
period of five to seven years. 


Be that as it may, the preservation of the largest and richest 
tropical forest in the world certainly should have no price, 
especially if the nation were viewing it directly. Moreover, 
it must exert itself to prevent the enterprise from becoming 
lost in time or left behind. 


[Box p 50] 


ESCA in Sivam 


Given the strategic importance of the Sivam to the nation, 
when the project was conceived it was decided that a 
national company should have the technological control 
and responsibility for integrating the various parts of the 
system supplied by other countries, national or not. Thus, 
any future modification or expansion of the system will be 
under the control of Brazilian industry. 


The government made an evaluation of several firms. 
Finally, ESCA [Automation and Control Systems Engi- 
neering] was selected as an integrator of the Sivam, in view 
of its performance in various fields in the past, most 
particularly as a systems integrator, and also because of its 
experience with the Siscea (Brazilian Aerospace Control 
System) and other projects and undertakings of a size and 
complexity comparable to those of the Sivam. 


According to the president of ESCA, Steve A. Ortiz, the 
company’s role, once the supplier of the equipment has 
been selected, will be to work jointly to implement the 
system in all its phases, ensuring the technical homoge- 
neity, full operativeness, and overall performance of the 
system. 


ESCA will engage in activities ranging from a survey of the 
requirements of the user organs active in the region, 
functional details of the system, details and compatibility 
of the subsystems’ interfaces, preparation and manage- 
ment of the quality guaranty plan, execution of projects, 
supervision of installations, technical and operational inte- 
gration with the centers, management of technical docu- 
mentation, and follow-up of personnel training, to the tests 
of final integration and operativeness of the system. 


The company also will be reponsible for developing the 
specific applicational software, in which the system’s intel- 
ligence will be located. It will develop and apply new 
technologies in an integrated fashion throughout the exe- 
cution of the work. Thus, the company is in a position to 





INTERNATIONAL 13 


provide technologically updated solutions, not only during 
this initial phase of the project, but also throughout the 
subsequent phases of change and updating of the system. 
The integration and operativeness of the three Regional 
Centers (Manaus, Porto Velho, and Belem) will be left to 
ESCA, as will the technical assistance after operations are 
initiated in the centers. Moreover, the company will pro- 
vide the training of the operators for the system as a whole. 


With the implementation of the Sivam, the activities 
occurring in the Amazon Region that are damaging the 
environment (such as pollution of rivers with mercury, 
entailed by gold prospecting) will be identified and gradu- 
ally cleaned up. Air accidents will be possible to avoid or 
rapidly detected, accelerating rescues, thanks to the mod- 
ernization and expansion of the air traffic control system. 
The Amazon Region as a whole will be supplied with 
resources currently non-existent in the region, preventing 
conflicts detrimental to the local population, and fur- 
nishing timely information to civil defense units, so as to 
make action possible in cases of heavy rainfa'l, floods, 
storms, etc. The program will operate in the area of 
support to river navigation and control of endemias and 
epidemics, as well. 


Hence, the government’s goal is to integrate the so-called 
Legal Amazon Region with the rest of the country, 
ensuring organized development of the region in a benefi- 
cial manner, settling humans through suitable infrastruc- 
ture, and offering them conditions for development. In 
short, its aim is to create a sustainable development, with 
orderly growth, and control of pollution and of predatory 
deforestation, so as to make the Amazon Region’s socio- 
economic development possible. 


[Box, p 51] 


Sivam Finalists 


At the close of this edition, the partial results of the 
international bidding competition for the supply of tech- 
nological equipment intended by the Brazilian Govern- 
ment for the implementation of the Sivam were released. 
The proposals of the entrepreneurial groups, Raytheon 
Corporation, of the United States, and Thomson-CSF, of 
France, have been rated. The two industries are now 
entering the final phase of evaluation. 


Raytheon has had a longstanding penetration in the 
civilian and military markets. It is one of the largest 
manufacturers of military equipment in the world, and the 
fifth largest supplier of the U.S. Armed Forces ($3.2 billion 
in 1993). In the radar field, it won bidding competitions in 
Europe and India, with billing of approximately $8.7 
billion. Thomson-CSF has already been a supplier of 
Brazil, in the field of technology for air traffic control. It is 
an active participant on the international market. Last 
year, its total billing was approximately $11.5 billion, with 
60 percent accrued abroad. 
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SCIENCE & TECHNOLOGY POLICY 


Brazil: Funds From Privatization To Be Used for 
Science 


94WS0392A Rio de Janeiro JORNAL DO BRASIL 
in Portuguese 6 Jun 94 p 8 


[Text] President Itamar Franco has authorized an amend- 
ment to the budget, permitting $120 million from the 
privatization funds to be used for science and technology. 
This announcement was made yesterday by Minister Jose 
Israel Vargas, who came to Rio to visit federal research 
agencies. 


The minister further announced that $300 million from 
IDB loans would also go to the sector, as well as 30 percent 
of all the funds from the Bank of Brazil Foundation. Of the 
IDB money, $200 million will be used to finance scientific 
and technica! development projects of national private 
companies, while the remaining $100 million will be 
allocated for government research projects. 


Private Investments 


According to Jose Israel Vargas, however, his ministry’s 
priority will still be to convince national private busi- 
nessmen to invest more in research, taking advantage of 
recent legislation for tax incentives covering the computer 
science and industrial production sectors. 


Jose Israel Vargas claimed: “Business owners must be 
convinced that, in a globalized economy such as the 
present one, investment in research is fundamental. Only 
by overcoming our technological backwardness shall we be 
equipped to compete with the economies of other coun- 
tries, in our efforts to export, for example. Otherwise, we 
shall remain mere users of foreign technologies.” 


Dependence 


The minister revealed that only 10 percent of the research 
effort in the country is currently expended by private 
enterprise, unlike what is occurring in countries that have 
achieved major recent development, such as Japan and 
Korea. In those nations, business owners’ participation 
accounts for nearly 80 percent of all the national scientific 
effort, with the remaining 20 percent left to the state. 
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According to the minister, the first results of the govern- 
ment incentives for private research are, nevertheless, 
promising. In the computer science field, 151 companies 
are already taking advantage of the tax incentives: “At the 
moment, this means that, for every dollar that we are 
giving up for taxes, $1.50 is being invested in research in 
the private area, which is a good proportion.” 


Flight 

The flight of researchers from government research institu- 
tions, which currently have an average of 30 percent of their 
positions unfilled, is being combated on various fronts, the 
minister claims. A salary policy is being set up to stop 
bonuses from representing the bulk of the components of 
employees’ pay. 

Israel Vargas declared: “Since the base salaries are insig- 
nificant at present, we have a series of bonuses superim- 
posed on them, creating a distorted situation. Base salaries 
must be compatible with the importance of the employees’ 
functions.” 


Moreover, the ministry is obtaining special permission to 
fill positions in institutions that are in a more critical 
predicament, such as the INPE (National Institute of 
Space Research). Permission for contracting foreign 
researchers is another measure that could reduce the 
shortage of government personnel, according to Vargas. 
He maintained: ““We have excellent scientists from Central 
and Eastern Europe (especially from the former Soviet 
Union), who would be willing to transfer, and to convey 
their knowledge to us.” 





Spending on Science and Technology 
































(Percent of the GDP) 
Total Government 
Japan 2.91 0.58 
US. 2.86 1.40 
Germany 2.83 0.96 
France 2.29 1.14 
England 2.20 0.80 
Korea 1.78 0.34 
Canada 1.35 0.59 
Italy 1.23 0.64 
Brazil 0.81 0.85 
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